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f you’re familiar with the
changing of seasons, you’ve
experienced the temperature
start to drop over the course of a
few months, and you slowly go from
wearing shorts and light jackets to
sweaters and needing a hat and
scarf when you walk outside. Along
with the temperature dropping, the
days seem to be getting shorter as
the sun sets earlier and earlier and
earlier. Activities outside are once
enjoyable, but before you know
it, it’s hard to get outside at all. If
you’re a student, this may be most
evident as you finish practice or
dinner. It’s light outside, not sunny,
but a bright grey as you go inside to
sit down for dinner and completely
dark as you leave, difficult to see
anything outside of lit pathways.
Maybe you were even able to
watch this change take place within
an hour from a window. And now,
instead of leaving dinner with a
full belly to go toss frisbees on the
lawn with friends, you leave dinner
and take the fastest route home to
change into pajamas for the night.
If you’re working, this may look
more like a change in the drive
home, where you now find yourself
squinting, watching for deer and
making a quick, easy dinner when
you get home to end the day early.
No matter your situation, the onset
of winter seems to bring with it a
dampening of energy and activity.
This experience is one wellknown to those living in Denmark,
where its citizens have developed
a coping mechanism and coined
it “hygge” (pronounced hoogah).1,2,3,4 Hygge refers to a lifestyle,
a feeling, something that one
embodies rather than something
concrete. This phenomenon is
now gaining popularity across
different cultures.5 In order to
beat the winter blues many have
worked to adopt this new mindset.
Hygge asks one to first be aware of
surroundings and further take joy
in every part of them.1,2,3,4,5,6 Hygge
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is described as “the art of creating
intimacy”.1,6 Outside of recognizing
and enjoying the mundane,
everything from making a warm
drink before bed to taking a walk to
the mailbox, hygge has a lot to do
with light. The lighting of the space
you spend your time in creates an
atmosphere that affects mood.
Think about candle lights on dinner
tables and fires warming friends’
toes, warm light occupying every
room you pass time in. Light can
connect people to people, people
to things, and people to spaces in
ways that are just past description.7
This connection warms the soul
that gets many through the gloomy
winter season.
For some reason however,
this outward seasonal change
creates a much more dramatic
internal change than described.
About three to five percent of the
general population is affected by
Seasonal Affective Disorder, or
SAD.8,9,10,11,12 This disorder is listed
as a specifier of Major Depression
in the DSM-V and defined as
recurrent temporal depression
with symptoms that onset at a
particular time of the year, most
commonly winter, and completely
disappear the other portion of the
year, the summer and spring. The
most common symptoms of SAD
include hypersomnia or excessive
sleepiness and hyperphagia or
excessive eating. In SAD, the
excessive
sleepiness
typically
happens in daytime hours, and
hyperphagia will lead to weight
gain. Other symptoms include
depressed mood, carbohydrate
cravings, irritability, loss of interest,
and social withdrawal. A diagnosis
is not made unless an individual
experiences these episodes for at
least consecutive years.8,9,11,12,13,14,15
Much less common, SAD presents
inversely, with the onset of
symptoms occurring in the summer
months and the regression in the
winter months. Symptoms include

hyposomnia and weight loss, the
opposite of those seen in SAD
onset in the winter months, as
well as hyperactivity and elevated
mood.8,9,14 Given most cases of SAD
onset in the winter, the prevalence
is higher in populations located
at higher longitudes. We also see
a higher diagnosis rate in women
and populations already diagnosed
with a mood disorder.9,11,12,13
So what is it that causes
these seasonal changes in mood
and sleep patterns? There has
been no conclusive evidence that
confirms the pathophysiology, the
disordered mechanisms, of this
disorder. However, several theories
have been postulated based on
evidence of an effective treatment
called Bright Light Therapy
(BLT). BLT works by exposing an
individual to bright light at any
combination of morning, midday,
and/or evening.13,14,15,16 Each theory
is an explanation of SAD based
on different mechanisms and
pathways in the brain, but all share
one commonality: light.
Light
sends
information
throughout the brain via the
retinofugal tract. Light first enters
through the eye where it activates
ganglion cells, which are specific
to the retina. The ganglion cells
contain a photopigment called
melanopsin that is activated and
then sends information via the
retinohypothalamic tract to the
suprachiasmatic nucleus, the part of
the brain that controls our circadian
cycle, or 24 hour day, located in the
hypothalamus.17 This signal helps
our endogenous circadian rhythm
to sync to light-dark cycles. BLT uses
light that mimics the sun and can
trigger this pathway, thus tricking
our brain into feeling longer lightdark cycles in the winter time.14,16
This mechanism of action targeted
in BLT coupled with the positive
effects observed when using BLT
has led to the following hypotheses
of pathophysiology in SAD:
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Phase Shift
Hypothesis

This
hypothesis
suggests
that the normal circadian rhythm
has an optimal alignment to the
light-dark periods and is shifted,
presumably thrown off, by the
shortened days. The body’s natural
rhythm is thrown out of sync. This
theory posits that the timing that
BLT is administered would matter.
Exposure to bright light in the
morning would correct the shifted
circadian cycle by a phase advance,
and bright light exposure in the
evening would correct the shifted
circadian cycle through a phase
delay. The exposure to bright light
at the correct time of day would
realign the body back to the typical
circadian rhythm.11,12,14,15,18,19
Our body uses melatonin, a
hormone, to regulate our sleep
cycles. Melatonin is released in
the body about two hours before
we actually go to sleep, given our
setting is dimly lit. This period
is called the dim light melatonin
onset (DLMO) and can be used to
measure phase differences. The
suprachiasmatic nucleus, located
in the hypothalamus, controls
the pineal gland which releases
melatonin in the brain.18,20,21 We
can see how BLT would impact this
process because we know that light
sends signals through our brain that
reach the hypothalamus, the same
area of the brain that controls the
release of the hormone that makes
us sleepy.

Melatonin
Hypothesis
Melatonin is secreted in
the brain in higher amounts at
nighttime, this is referred to
as nocturnal pineal melatonin
secretion. Typically the period we
sleep through is the period it is the
darkest outside. Light suppresses
melatonin production, and the
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theory is that because it darkens
early on winter days, there is no
light to continue to suppress the
production of melatonin through
late afternoon and evening. This
could make the individual feel
sleepy earlier than usual because
this period of nocturnal pineal
melatonin secretion is occurring
earlier.15
In the melatonin theory, we
would expect to see BLT having
positive effects when administered
in the evening. Bright light entering
through the eyes would send
signals through the retinofugal
tract to the hypothalamus where it
inhibits the production and release
of melatonin by pineal gland.15,21

Serotonin Hypothesis
The serotonin hypothesis was
derived from the symptoms seen in
individuals diagnosed with SAD as
well as studies providing evidence
that both BLT and selective
serotonin
reuptake
inhibitors,
better known as SSRIs, alleviate the
symptoms associated with SAD.
Serotonin is a neurotransmitter that
has been tied to many functions
including our mood, sleep-wake
cycle, and eating habits. Since all
three of these areas are affected
in individuals with SAD, serotonin
is a good candidate to study as a
contributor to the pathophysiology
of this disorder. Naturally, serotonin
levels have been found to be lower
in the colder and darker winter
months than in the warmer and
sunnier summer months. The theory
is that this difference is even greater
in individuals with SAD, producing
depressed
moods,
impeded
sleep cycles, and increased food
consumption.11,12,14,22
The hypothalamus contains
serotonin receptors, in particular
5HT2CRs. These receptors are
associated with the regulation of
energy balance and feeding habits,
both of which relate to symptoms
seen in individuals with SAD. Since

we know that serotonin levels are
low in the winter time, and lower in
individuals with SAD, it is reasonable
to think that these receptors are
not being activated and therefore
not functioning correctly.11,12,14,23,24

Photoperiod
Hypothesis
Much like the melatonin
hypothesis,
the
photoperiod
hypothesis has a lot to do with the
function of melatonin, in this case
nocturnal melatonin. Seasonal
rhythms in humans, such as the
circadian rhythm, follow cues from
the photoperiod, a term referring
to the length of day. This hypothesis
simply posits that instead of
adjusting with the seasonal change
in photoperiod, the body responds
abnormally,
causing
longer
duration of nocturnal melatonin
in the brain, resulting in a longer
period of sleep.12,15
The light-dark cycle regulates
melatonin production via the
retinohypothalamic tract through
the
mechanisms
discussed
before. In the winter, the light
phase shortens and the body is
receiving signals timed differently
than usual.20,21 The body’s internal
clock, the circadian rhythm, is still
running on the 24-hour cycle,
giving systems conflicting signals.
In an individual with SAD, the body
struggles to synchronize with the
new environmental signals, causing
the sleep cycle shifts and depressive
moods observed in SAD.12,15

Photon-Counting
Hypothesis
To begin understanding the
photon-counting hypothesis, you
must first assume that there is
some minimum allotment of light
necessary to provide energy to
maintain a stable mental state.
From here, this theory says that an
individual affected by SAD does
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not have enough time to absorb
the appropriate amount of light
through their eyes. BLT would be
expected to be more effective
when given for longer durations of
time each day.15
The
photon-counting
hypothesis has not been widely
studied
and
therefore
no
identification of possible underlying
neural mechanisms have been
made.15
You can find several studies
that support any of these
hypotheses and several studies
that seem to provide evidence
against these hypotheses. It seems
that the brain almost never works in
a straightforward or linear pattern,
and it is likely the pathophysiology
of SAD includes some crossover
or
combination
of
affected
pathways. There are more avenues
to be explored as well, including
the role of neurotransmitters
norepinephrine and dopamine,
which play a role in mobilizing the
body and motivation, respectively,
and hormones such as cortisol and
thyroid hormones that are subject
to seasonal pattern changes.10,12

Therapies
BLT is often a first response
in the alleviation of symptoms
seen with SAD and the correction
of shifted sleep cycles. This is
because the effects of BLT are seen
rather immediately, within a few
days, especially when compared
to SSRIs, which often take weeks
to elicit positive effects, if any.
In addition, BLT can be done at
home by the individual. This type
of therapy seems like it could do
no harm. However, it is important
that before any at home remedies
are attempted, you speak with
your doctor as several factors,
such as current medications and
type of light, go into determining
if the treatment is a safe and
worthwhile.8,14,16,25

Cells showing serotonin transporter protein.
By Melanie Johnson & Linda Sharp from Welcome Collection. (CC BY 4.0)

Antidepressants
such
as
SSRIs
and
second-generation
antidepressants
(SGAs)
have
shown to have positive effects on
depressed moods in individuals
diagnosed with SAD, and even
help to correct sleep patterns in
some patients.8,15,25,26
Talk therapy is aimed at working
with the diagnosed individual to
talk through positive mindsets. In
this process, the individual would
work towards creating different
ways to see the smaller processes
and moments as well as the larger
world around them.8,25 Talk therapy
seems eerily similar to the hygge
lifestyle, with some more guidance
and intention.
Chronotherapy refers to the
process of intentionally shifting
your own sleep-wake cycle. This
is not done using supplements or
medication of any kind, but rather
by slowly adjusting your wake time
and bedtime by an hour or so over
time until the desired schedule is
reached.27 This takes intentionality
and dedication and does not come

easily.
While any kind of therapy
should begin with a consultation
with your doctor, an easy change
available to anyone is to begin
adopting the hygge philosophy.
Call an old friend and ask how they
are on that next dark drive home
from work. Light candles on the
tabletops, cozy up with a warm
mug, and watch a black and white
classic film. Stay at dinner with
friends a little longer, laugh over
a game of ‘perfect partner but’
with your classmates, and enjoy
the togetherness characteristic of
hygge. Another key characteristic is
indulgence. Pick the softest socks,
drink the bottle of wine you’ve
been saving for a special night,
or use the aromatic shower gel
that’s been waiting in the bottom
of the cabinet.1,2,3,4,5,6 Slow down
and be present in the now. Begin
to prioritize coziness, self-care, and
take delight in every activity. Focus
on enjoying the littlest things in life
and all the lovely people around
you.
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